Background: Pulmonary function tests are valuable measures for diagnosis and management of respiratory diseases. In the field of occupational medicine, spirometry is commonly performed, and in a considerable number of spirometries during occupational health evaluations, restrictive pattern is observed without any respiratory symptoms and may necessitate referral of the subject for body plethysmography, which is an expensive test.
INTRODUCTION
Pulmonary diseases are responsible for significant morbidity and mortality worldwide (1) . Pulmonary function tests play a critical role in diagnosis and management of pulmonary diseases. These tests are performed to diagnose or rule out obstructive, restrictive or mixed ventilatory defects (2) (3) (4) ). An accurate diagnosis and an acceptable maneuver depend on various factors such as the device, operator, patient and environmental conditions (5) (6) (7) (8) (9) .
One main application of spirometry is for screening subjects in occupational settings. Spirometry is routinely used as a screening tool for early detection of impaired lung function in workers exposed to respiratory irritants.
Thus, spirometry tests are widely used for annual occupational health evaluations. Spirometry can directly detect obstructive lung diseases i.e. FEV 1 /FVC, and it can also be used for screening or ruling out restrictive lung patterns (i.e. decreased FVC) (10) (11) (12) .
Spirometry cannot measure residual volume (RV) or total lung capacity (TLC), so the gold standard for detection of a restrictive lung pattern is body plethysmography, which can measure TLC (13, 14) . A decreased FVC may show a true restrictive lung pattern or may reflect airflow obstruction due to air trapping, or early termination of spirometry maneuver (15) .
Early detection of a restrictive lung pattern is very important for timely management. In occupational medicine, spirometry is useful for pre-placement testing and periodic evaluations (16) . During occupational health evaluations, spirometry is routinely used. If a restrictive pattern is detected by this test, the patient is referred for body plethysmography, an expensive test, which is not available in many medical centers (17) (18) (19) (20) (21) (22) .
Variable accuracy values have been reported for spirometry in detection of restrictive lung pattern.
Spirometry has been reported to have a sensitivity of 32% to 95%, and specificity of 42% to 98% for detection of restrictive lung patterns (15, 17, 23, 24) . Most studies have shown a high NPV and low PPV for spirometry (15, 17, (23) (24) (25) , although a high PPV has also been reported by some researchers (17, 26) .
This study was designed to evaluate the accuracy of spirometry for detection of restrictive lung pattern in an occupational health setting.
MATERIALS AND METHODS
This was a cross-sectional (diagnostic) study to assess the accuracy of spirometry for detection of restrictive lung 
RESULTS
This study was performed between April 2008 and May 2012. A total of 708 individuals with restrictive and 516 subjects without restrictive patterns were entered in the study. Table 1 shows demographic data of the subjects. The mean age and height were not significantly different between the two groups (P= 0.83 and P= 0.67, respectively). considering this criterion was 70% predicted as well. Table   6 compares the results of the current study with those of other studies. were not necessary and should have not been performed.
Considering the high cost and unavailability of body plethysmography in many centers, it is important for clinicians and pulmonary function lab technicians to avoid unnecessary lung volume measurements.
To the best of our knowledge, this study was the first to assess this issue in an occupational health setting and also among the Iranian population using the reference equations for the Iranian population described by Golshan et al. (31) .
In this study, we considered two criteria for restrictive lung pattern (FVC<LLN alone and FVC<LLN along with Aaron et al. found a low PPV for both criteria, which was much lower than the PPV obtained in our study (23 This analysis also showed the cut-off point of 70%
predicted to be the best predictor of restrictive lung pattern in occupational health evaluations.
Different studies have assessed the accuracy of spirometry for detection of restrictive lung pattern with different results (Table 6 ).
The current study showed that FVC≥85% definitely ruled out restrictive lung pattern consistent with the study by Glady et al, (24) . in another study found that measurement of vital capacity was not reliable for detecting restrictive pattern due to low sensitivity (69.3%) (26) .
CONCLUSION
This study showed that spirometry is a useful tool for ruling out restrictive lung pattern with acceptable accuracy in occupational health evaluations; however it is not an accurate tool for detection of restrictive lung pattern.
